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FOLIAR DISEASES OF WHEAT 
R. LOUGHMAN 
PLANT PATHOLOGIST 
PLANT RESEARCH DIVISION 
GLASSHOUSE SCREENING FOR RESISTANCE TO 
SEPTORIA NODORUM AND PYRENOPHORA TRITICI REPENTIS 
A glasshouse disease screening programme is now established in conjunction 
with Robin Wilson, Plant Breeder. In the previous eight months, 950 entries 
comprising approximately 5000 individuals, plus controls, have been screened. 
Most entries were F3's derived from crosses produced by Dr B.R. Whan in 
1983. In addition, the 1985 Interstate Variety Trial 'B' was processed and 
entries showing merit were re-tested. Other material included entries from an 
Olyrnpic/Iassul cross selected for insensitivity to culture filtrates of s. 
nodorum. This material is being tested in collaboration with Dr R. Brettell, 
Division of Plant Industry, CSIRO Canberra. 
Procedures 
Sets of 130 pots are screened as batched, each pot containing five test plants 
of the same line, plus one susceptible plant for use as a reference. Plants 
were inoculated with ~· tritici-repentis between Zadoks G.S. 12 and 14, using 
a 2.5 - 3.5 x 103 conidia ml-I suspension. Post inoculation leaf wetness 
is maintained for 48 hours and plants are held in glasshouses (18-22°C) for 
8 days, then rated. After the growth of fresh folia~e (G.S. 15-16) plants 
were inoculated with ~· nodorum as a 106 conidia ml- suspension. 
Incubation and rating were as for ~· tritici-repentis. Plants were rated on 
the reaction of the highest fully inoculated leaf, using a 0-5 scale devised 
for each disease. The scales indicate that resistant reactions to the 
diseases are similar, but differences in susceptible reactions required the 
development of different scales. 
Pyrenophora tritici-repentis rating scale 1.3 
Numerical scale 
0 
1 
2 
3 
4 
5 
Visual Symptoms 
No visible sign of infection. 
Predominantly dark necrotic flecks approximatley 0.5 mm 
long, no chlorotic margins. 
Predominantly small necrotic lesions mostly 1 mm and less 
than 2 mm, small chlorotic margins. 
(2.5 Necrosis mostly 2 mm long, small chlorotic margins) 
predominantly medium necrotic lesions with conspicuous 
chlorotic margins, lesions rarely coalesce. 
Predominantly medium to large necrotic lesions (3 mm or 
more long) with conspicuous chlorotic margins, lesions 
coalescing. 
No green area remaining. 
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Septoria Nodorum Rating Scale 1.2 
Numerical Scale 
0 
1 
2 
3 
4 
5 
Visual Symptoms 
No visible sign of infection 
Predominantly necrotic flecks approximately 0.5 mm long, 
no chlorotic margins. 
Predominantly small necrotic lesions 1.5 to 2 mm long with 
small chlorotic margins. 
Some lesion fusion resulting in sizes greater than 4 mm 
long but leaves not seriously affected. 
Moderate lesion fusion approximately 30% leaf damage. 
Lesion fusion with leaf damage approximately 75% or worse. 
Not all leaf reactions fit the descriptions, which are intended as a guide in 
assigning plants to the various classes. Half scores are used for reactions 
intermediate to the main classes. 
Results 
Routine screening: In the past year, a substantial number of F2 plants and 
subsequent F3 lines have been screened. This double crossed material has an 
adapted susceptible parent and a disease resistant parent in each cross (e.g. 
Whan 83-327 Aroona/K6290//Gutha/Vicam 71). When screening of F3 material is 
completed, F4 progeny will be field screened for .§_. nodorum and~· 
tritici-repentis. Field and glasshouse data will provide information on the 
inheritance of resistance to these diseases. It will also provide an 
assessment of the correlation of field and glasshouse results. 
Each set screened in the glasshouse includes a number of varieties used as 
susceptible and resistant checks. Results from these controls provide 
information on the suitability of their use as parents and on the uniformity 
of screening procedures. Results of controls from four sets are included to 
indicate the variability encountered during screening (Table 1). 
Average replicate pot scores did not differ by more than 0.5 in 59 of the 78 
possible comparisons (76%), indicating good reproductibility between 
replicates within a set. The variation between sets is greater, as only 105 
of 158 (66%) pots averaged within 0.5 of the grand mean for their variety. 
Variation within sets can arise from variations in plant age due to 
differences in seedling vigor. A vigorous plant may be 0.5-1 leaf more 
developed than less thrifty plants, and such a plant will appear more 
susceptible because of the extra age of the inoculated leaf. Variation from 
set to set may arise from seasonal factors, such as hours of sunlight, which 
result in plant age differences. Inoculum availability can vary from set to 
set and this factor is likely to have an effect on variability. Work is 
continuing to reduce, as far as possible, the extent of variation. 
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TABLE 1. Disease scoresa of wheat varieties in four sets screened in the glasshouse against Septoria nodorum and 
Pyrenophora tritici-repentis. 
Set: 1 3 5 6 Grand 
Pathogen: Sn Ptr Sn Ptr Sn Ptr Sn Ptr Sn 
Variety Replicate Pot: 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 x CV% 
AUS 20917 3.5 2.8 3.6 2.5 2.6 2.3 2.7 4.0 2.2 1.9 1.8 2.3 2.2 1.9 2.1 2.0 2.4 22 
BANKS 4.1 4.4 4.8 4.4 4.5 3.5 3.4 2.9 3.2 3.3 3.8 4.8 4.7 4.0 4.5 4.1 18 
CNT 2 2.3 2.5 1.8 1.9 2.6 2.2 2.0 1.6 2.0 1. 7 2.0 1.2 3.2 2.5 1.5 1. 7 2.4 19 
IASSUL 1.8 2.8 1.6 1.5 4.2 2.9 2.4 2.1 1.5 2.1 2.2 1.9 2.5 2.4 1.9 1.8 2.5 33 
IDAHO 3.1 3.3 2.9 2.7 3.0 2.6 2.3 2.0 2.3 2.4 2.0 4.4 3.3 1. 7 2.0 3.0 26 
K6290 2.8 2.3 2.6 2.8 4.3 4.1 1. 7 1.4 1.9 2.6 1.9 2.0 2.6 2.9 2.0 1. 7 2.9 29 
MILLEWA 4.7 3.5 4.5 4.0 4.4 4.3 3.5 2.7 3.5 3.9 3.0 3.0 4.8 4.0 3.3 3.3 4.1 12 
NORIN 26 3.5 3.1 3.1 2.3 3.8 4.1 2.0 1.8 3.5 2.8 2.0 1.9 2.6 3.0 1.9 1.9 3.3 16 
VEE RY 'S' 1. 7 1.8 1.4 1.4 3.1 3.4 2.5 1.4 2.3 3.1 1.3 1.8 1. 7 2.3 1.2 1.1 2.4 28 
VI CAM 71 1.8 2.1 2.9 1.9 1. 7 2.1 1.1 1.3 2.1 1.8 1.5 1.6 1.9 2.0 1.6 1.4 1.9 8 
a0-5 scale; O least disease, 5 most disease. 
Mean 
Ptr 
x CV% 
2.6 30 
4.0 14 
1. 7 16 
1.9 16 
2.4 22 
2.0 23 
3.4 17 
2.1 20 
2.3 34 
1. 7 33 
Assessment of Interstate Variety Trial 'B' 1985 
This material comprises advanced lines and controls, numbering 23 entries in 
total. The material is assessed for disease reaction throughout Australia, 
providing information one suitability as future varieties and parents. 
Glasshouse screening was undertaken for Septoria nodorum and Pyrenophora 
tritici-repentis as described above. No entries scored well for both diseases 
and most performed poorly. Lines WT329A7, SUN95H, 77W549, SUN95C and Cook 
scored in the range 1.9-2.6 (0-5 scale) for§_. nodorum indicating they were 
least susceptible in this test (overall average 3.4). Line WW345 was the only 
entry to score less than 3 for _g_. tritici-repentis, indicating moderate 
resistance. The average score for this disease was 4.0 (Table 2). 
The material was sown at Badgingarra Research Station as 5 row 5 m plots, by 
Robin Wilson's plant breeding group. Disease scores were taken at around head 
emergence (average growth stage ZSS). A much broader range of disease 
expression was encountered in the field, as shown in Table 2. Eight lines 
averaged less than 10% leaf area affected (LAA) on the third youngest leaf. 
Three lines scored in the range 20-30% and the remaining 12 lines scored 
between 34 and 93% LAA. Leaf samples taken from adjoining plots three weeks 
prior to rating showed significant amounts of inoculum of both s. nodorum and 
_g_. tritici-repentis. It is likely that the field scores presented in Table 2 
are the result of infection by both pathogens. 
Table 2 shows a relationship between resistance in the field and plant 
maturity. As is typical for §_. nodorum, late wheats were the most resistant. 
It appears that this factor was removed from glasshouse experiments as the 
late maturity group did not perform better than average in glasshouse 
testing. There was no clear relationship between field and glasshouse scores, 
due to the maturity factor and because no material showed a high degree of 
resistance to both diseases in the glasshouse. 
Nine of the varieties showing promise in the glasshouse were re-tested as part 
of a later set. For §_. nodorum, six of the nine averaged within 0.5 of the 
score in the first screening, indicating good reproductibility (Table 2). For 
_g_. tritici-repentis only three of the nine scored within 0.5 of the first 
socres, generally developing less disease (Table 2) despite the similar 
behaviour of control varieties to P. tritici-repentis in the two sets (sets 1 
& 6, Table l)~ 
Glasshouse assessment of a novel selection technique 
Coleoptile elongation assay lines: F2 seed of an Olympic/Iassul cross was 
tested by Richard Brettell, Canberra, by germinating kernals in the presence 
of culture filtrates (20% v/v in water) of S. nodorum. Of 99 seeds, 
coleoptile length of three was comparable t; coleoptile lengths of seeds 
germinated without culture filtrate. These selections were designated CCS.1.1 
to CCS.1.3. Seeds CCS.1.4-9 were from those germinated without culture 
filtrates and were grown on as unselected references. Seed from these plants 
was tested for disease resistance in the glasshouse screening programme, to 
test the hypothesis that coleoptile insensitivity to culture filtrates is 
related to disease resistance for §_. nodorum. Results are presented in Table 
3. Glasshouse scores for §_. nodorum showed that six of the nine lines were 
significantly less than the susceptible parent Olympic, using mean standard 
errors. These were lines 1, 2, 3, 5, 6 and 9. However, only two lines were 
equal to the resistant parent Iassul, being selected line 2 and an unselected· 
line, number S. It would appear that while most individual lines are 
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TABLE 2. Field and glasshouse ratings of foliar disease of Interstate Variety Wheat Trial B, 1985. 
Field Rating 17/9/85 Glasshouse . c Rating 
Variety %LAAA ZB s. nodorum P. tritici-repentis s. 
M3087 1 48 3.5 4.1 
M3265 2 34 3.2 3.9 
OXLEY 2 48 3.8 5.0 
WT134VDMM 4 48 3.5 3.1 
SUN 84C 5 48 3.5 3.7 
RAC 483 7 57 4.4 3.8 
RAC 520 8 57 3.6 3.3 
RAC 545 3.2 3.8 
WW 345 9 49 3.3 2.3 
WT329A7 21 59 2.5 4.1 
QT3288 23 60 3.7 4.6 
SUN 95H 29 57 2.6 3.6 
TM58 (COCAMBA) 34 59 3.4 4.7 
QT3313 35 61 3.2 4 .• 4 
HALBERD 36 50 4.7 4.8 
77W549 36 62 1.9 3.5 
EAGLE 41 61 4.3 4.4 
AROONA 43 63 
COOK 47 56 2.4 4.2 
SUN 95C 48 60 2.3 3.8 
76W596 50 61 3.6 4.1 
76W591 57 61 3.3 3.4 
GAMENYA 73 63 
QT8132 93 64 4.6 4.9 
A % Leaf Area Affected, Averaged from 2 replicates, each of 10 third youngest leaf sub-samples 
B Zadok's Growth Stage 
C 0 = least disease, 5 = most disease 
Glasshouse Retest 
c 
nodorum P. tritici-repentis 
4.6 4.1 
3.2 2.1 
3.1 2.6 
3.3 2.2 
2.8 2.7 
4.1 2.3 
1.8 2.4 
2.0 2.0 
4.0 3.2 
intermediate to the two parents, coleoptile elongation in the presence of 
pathogen culture filtrate has not convincingly differentiated the highly 
resistant material. 
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TABLE 3. Disease scores for .§.. nodorum on F3 lines of Olympic/Iassul 
Disease score 
(0-S scale, x ± s.e. ex» 
Coleoptile elongation selections 
Olympic/Iassul CC S.1.1 3.6 ± .43 
2 2.3 ± .12 
3 3.3 ± .2S 
Controls 
Olympic/Iassul cc S.1.4 4.0 ± .20 
s 2.7 ± .17 
6 3.S ± .SS 
7 4.8 ± .14 
8 3.9 ±' .43 
9 3.S ± .3S 
Parents 
Olympic (susceptible) 4.3 ± .14 
Iassul (resistant) 2.4 ± .13 
TABLE 4. Disease scores of six varieties of wheat, inoculated with 
Pyrenophora tritici~repentis and held for different durations 
of post-inoculation leaf wetness. 
Disease scores at different leaf wetness durations 
(0-S scale, x ± s.e. ex» 
Variety 6 hr 12 hr 24 hr 48 hr 
Banks 2.9 ± .ls 3.1 ± .08 3.7 ± .21 3.9 ± .13 
Egret 2.9 ± .08 3.2 ± .11 3.8 ± .21 3.6 ± .08 
Idaho 0.8 ± .17 2.1 ± .24 2.8 ± .11 3.0 ± .18 
K6290 0.8 ± .11 1.1 ± .08 1.6 ± .20 2.1 ± .08 
Vi cam 71 0.3 ± .11 1.2 ± .11 1.2 ± .11 2.0 ± 0 
CNT 2 0.3 ± .11 0.7 ± .17 1.0 ± .13 1.6 ± .08 
DURATION OF LEAF WETNESS INCUBATION AS IT 
AFFECTS GLASSHOUSE SCREENING 
The aim of this experiment was to compare the effects of extending leaf 
wetness duration, over the range 6-48 hours, on disease development of six 
test cultivars. It is generally reported that plants appear more susceptible 
as duration of leaf wetness incubation is extended. The choice of wetness 
duration determines the selection pressure. It may be possible to ascertain 
duration of wetness at which resistance levels become unacceptable and to use 
this to rank cultivars to accurately assess parent material. 
Six cultiva..r::; w.i.th a range of susceptibility to~· trit1c1-repentis were 
inoculated with a 3.5 x 103 conidia ml-1 suspension and incubated for 6, 
12, 24 and 48 hours of leaf wetness duration. Four days after inoculation, 
lesions were classed according to size, being either < 1 mm chlorotic spots, 
< 1 mm necrotic flecks with chlorosis or > 1 mm necrotic spot with 
chlorosis. Seven days after inoculation plants were rated on the 0-5 scale 
for ~· tritici-repentis. 
Table 4 presents the disease scores for each variety for increasing leaf 
wetness duration. Increasing duration increased the score in each variety but 
did not alter the varietal ranking. Clear disease development occurred on all 
varieties at the longest duration, which also provided good varietal 
differentiation. 
Figure 1 presents the frequency of lesion types for each variety and leaf 
wetness duration. Lesions of the two susceptible varieties (Banks and Egret) 
were mostly the largest type, with a high proportion being the intermediate 
type and very few small lesions. The proportions of lesions were largely 
unaffected by increasing duration of leaf wetness. 
Lesions of the two resistant varieties, Vicam 71 and CNT 2, were dominated by 
the intermediate lesion type and developed few large lesions, even after 48 
hours leaf wetness. Lesions of the intermediate variety Idaho were comparable 
in frequency to the resistant varieties, having mostly intermediate lesions 
with few small or large lesions. However the disease scores for this variety 
were significantly greater than resistant varieties, indicating that more 
symptoms developed after lesion typing on this variety. Hence disease scores 
seven days after inoculation were a better assessment of this variety's 
performance than lesion frequency four days after inoculation. 
For variety K6290, lesion frequency changed as leaf wetness duration 
increased. At six hour duration, small lesions dominated. For 12 hour 
duration, equivalent numbers of small and intermediate lesions formed. The 
number of intermediate lesions increased progressively for longer durations to 
48 hours. Very few large lesions were produced. This was the only variety to 
show a major change in lesion frequency as leaf wetness duration increased. 
However this did not allow its easy distinction from resistant varieties, 
compared to the disease score approach. 
Discussion 
Symptom expression, as measured by disease score seven days after inoculation, 
was a good measure of varietal performance for all leaf wetness durations. As 
durations increased, all varieties showed a more susceptible reaction, but the 
varietal ranking remained unaffected. 
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FIGURE 1. Nwnbers of different lesion types* forming 4 days after 
inoculation on six varieties, after 4 different leaf wetness 
durations (6-48 hrs). 
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Lesion frequency 4 days after inoculation was unaffected by increasing leaf 
wetness durations, in all varieties except K6290. Theoretically one might 
expect that for a given variety, small lesions would predominate following 
short leaf wetness durations and larger lesions would be most numerous 
following longer leaf wetness durations. The duration at which the crossover 
from predominantly small to predominantly large lesions occurs might depend on 
the variety. In practice this does not occur, as most varieties maintained 
approximately the same lesion frequencies for the four leaf wetness 
durations. Because of this, the assessment of lesion size frequency does not 
provide a method of assessing at which wetness duration a variety becomes 
susceptible. From these results it appears that sufficient information on the 
susceptibility of a variety can be obtained from a leaf wetness duration of 48 
hours followed by disease assessment approximately seven days after 
inoculation. 
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EFFECT OF LEAF DISEASE IN MULTIPLE WHEAT CROPPING 
(with A.G.P. Brown) 
Double cropped wheat was simulated by spreading approximately 6 kg dry wheat 
stubble over circular plots (20 m diameter) in wheat crops that followed 
non-wheat or had been clean cultivated. Plots were sampled throughout the 
season. The trials were set up and sampled by co-operating district 
officers. At sampling, 10 plants were removed from each of three replicate 
plots and control plots. Plants were rated for foliar disease in Perth. Dry 
matter cuts were taken at around anthesis and 100 grain weights were compared 
from the stubble treated and untreated plots. 
Moora trials (in conjunction with L. Doornbusch) 
There were two sites in the Moora district. At site Ml, disease assessment 
showed that stubble amended plots had more disease early in the season but 
that disease levels equilibrated by 1/10/85 (Z71) (Table 5). Dry weights 
could not be analysed due to sampling procedures. Grain weights were greater 
from stubble free plots, but the difference was not significant until the 20% 
level. Site M2 had less disease than site 1 but differences again 
equilibrated towards the end of the season. The crop was harvested before 
grain samples could be taken. f· tritici-repentis, §_. tritici and S. nodorum 
were important pathogens at these sites. 
Esperance Trials (in conjunction with J. Lemon) 
Four sites were studied in the Esperance district. Site El was a well grown 
crop at which disease levels on stubble amended and unamended plots 
equilibrated aarly in the season (23/9/85, Z38) (Table 5). No differences in 
dry weigh~ or grain weight were observed. At site E2, early differences in 
disease between plots equilibrated by 3/9/85 (Z32) and stubble had no effect 
on dry weight or grain weight (Table p). Site E3 was a late sown crop which 
was small, as indicated by the low dry matter weights (Table 6). Disease 
remained worse on stubble amended plots until 24/10/85 (Z71). Low crop 
potential diminished possible disease effects and there were no differences in 
dry weight or grain weight for the different plots. Site E4 was a well grown 
crop of good potential in which disease did not equilibrate until late in the 
season (25/10/85 Z73). Dry weight cuts were heavier in nil stubble plots, the 
difference being just significant at the 6% level. One hundred grain weight 
was also greater in stubble free plots, but the difference was not significant 
until the 16% level. §_. nodorum, §.. tritici and f · tritici-repentis were all 
important pathogens in the Esperance area. 
Discussion 
At all sites with the likely exception of E4, the addition of stubble did not 
significantly affect crop production. Crops must have good yield potential if 
disease, as a limiting factor, is to have a measurable impact. While this 
criterion was satisfied at several sites the general level of disease, despite 
the absence of stubble, greatly reduced the impact of the stubble treatment. 
It is likely that adjoining paddocks, and to a lesser extent interplot 
interference, contributed the inoculum to initiate this disease build up. 
The results from all sites indicate that disease will be initiated earlier in 
the season if ·stubble is present. If seasonal factors favour subsequent 
disease development, early disease will contribute to serious disease levels 
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TABLE 5. The effect of stubble on leaf disease, dry weight and grain weight at three sites. 
Ml: ACKLAND, MOORA M2: ISBISTER, MOORA El: CURNOW, ESPERANCE 
Dat.e 5/8 19/8 2/9 1/10 21/10 5/8 19/8 2/9 30/7 27/8 23/9 24/10 
Zadoks Stage 22 25 25/33/38 71 77 24/32/38 45 50 2 23 38 71 
% LAA Stubble 
LEAF 1 + 0 1 1 1 3 0 0 2 0 1 0 1 
(youngest 0 0 1 1 2 0 0 1 0 0 0 3 
emerged) 
LEAF 2 + 6 23 17 2 29 0 1 14 1 3 1 16 
0 1 6 3 48 0 4 3 0 2 0 5 
LEAF 3 + 37 61 53 38 74 30 15 58 15 2 61 
5 14 34 71 91 4 3 43 2 2 67 
LEAF 4 + 79 91 95 79 100 60 96 59 39 97 
4 49 72 100 100 16 95 16 31 100 
DRY WT.
2 + 130 188 80) 
g/0.2 m 172 210 86) 
n.s. 
100 GR. WT. + 4 .07) (P>0.20) 3.52) (P>O. 32) 
4. 32) 
n.s. 3.39) 
n.s. 
g 
PRINCIPAL s. no do rum s. tritici P. tritici-repentis -
PATHOGENS P. tritici-repentis P. tritici-repentis s. tritici 
TABLE 6. The effect of stubble on leaf disease, dry weight and grain weight at three sites. 
E2: FYFFE, ESPERANCE E3: SHELL, ESPERANCE E4: E.D.R.S. 
Date 5/8 3/9 23/9 24/10 27/8 23/9 24/10 30/7 27/8 23/9 25/10 
Zadoks Stage 21/22 32 49 73 13 37 71 13 23 41 73 
% LAA STUBBLE 
LEAF 1 + 1 0 0 42 0 0 1 1 0 0 2 
(youngest 0 0 0 51 0 0 0 0 0 0 3 
emerged) 
LEAF 2 + 5 5 4 94 2 2 7 12 5 1 28 
1 3 7 92 1 0 8 2 1 1 36 
LEAF 3 + 20 50 50 100 5 6 48 45 24 9 84 
2 38 55 100 3 1 61 21 5 3 87 
LEAF 4 + 64 95 95 100 29 94 59 43 99 
5 95 94 100 9 99 27 24 100 
DRY WT.
2 + 117) (P>O. 50) 32) (P>0.48) 161) *(P<0.06) 
g/0.2 m 107) 
n.s. 36) n.s. 169) 
100 GR. WT. + 2.58) (P>0.94) 3.31) n.s. (P>O. 39) 4.11) (P>0.16) 2 .61) n.s. 3. 21) 4.28) n.s. g 
PRINCIPAL s. no do rum P. - tritici-repentis s. nodorum PATHOGENS s. nodorum 
s. tritici 
and the influx of inoculum from outside the crop will not be an important 
factor. Results from E4 indicate that disease contributed from stubble may 
limit production in well grown crops, assuming inoculum influx from outside 
the crop is not a significant factor. 
The importance of individual pathogens varied from site to site, but generally 
all three pathogens were observed with comparable frequency in both the Moora 
and Esperance districts. 
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AN INOCULUM FOR INDUCING S. NODORUM EPIDEMICS 
IN THE FIELD 
When assessing the susceptibility of wheat lines to Septoria nodorum in the 
field, epidemics are often induced by spreading infested wheat stubble on 
plots. However, this has the draw back of adding other stubble borne diseases 
such as ~· tritici and Pyrenophora tritici-repentis which contribute to 
disease levels and may mask resistance to ~· nodorum. An alternate method of 
inoculation is to repeatedly spray plots with artificially produced spores 
until the disease is established, however this may swamp minor levels of 
resistance. This experiment compared spore production of three natural 
substrates which may form a suitable replacement for naturally infested 
stubble. 
The three substrates were wheat grain, wheaten chaff and barley straw. Two 
hundred grams of each were soaked in 0.2% (w/v) glucose then double autoclaved 
in ~lastic bags. Each bag was inoculated with 20 ml of 3 x 10 6 conidia 
ml- suspension. Bag contents were mixed thoroughly and incubated for three 
weeks at 2s0 c with black light. 
Inoculum production was assessed by counting spore numbers in suspension 
washed from known weights of substrate. Remaining substrates were dried and 
then spore yield again measured after different periods of re-wetting. 
Results are presented in Table 7. 
Wheat grain supported the most conspicuous growth of ~· nodorum. It also 
yielded the most spores. Wheaten chaff was also a suitable substrate. Barley 
straw was the least suitable media for spore production. Measurements of 
spore yield after drying were not taken for the barley straw. 
Both wheat grain and chaff yielded high spore numbers after re-wetting for 3 
or 7 days, but had become overgrown by bacteria after 14 days. These results 
suggest that either colonised wheat grain or chaff may be a suitable source of 
inoculum for inducing epidemics of ~· nodorum in the field. 
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TABLE 7. Spore production of Septoria nodorum grown for three weeks on 
three natural substrates. 
Substrate 
Wheat grain 
Wheaten chaff 
Barley straw 
Fresh 
1.57 x 107 
1.43 x 10
5 
8.55 x 103 
Spores/gram of substrate 
Dried then rewet for 
3 days 7 days 14 days 
2.7 x 106 
9.5 x 105 
6.0 x 106 
2~4 x 106 
0 
0 
\ ~\ 
